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The Problem

Io estimate the capebility of the Trans-Siberimm Reilroad to transport
from Leningrad to Viadivostok, a strippsed submerine weighing 100 we tris
tons with the followlng dimensions:

Foet sters

Length : {80 TI6,72
Width i2 .66
Height 14 4,28

Conclusions
AP S

A preliminary sualysis of evidenoe awvailable indiomtes that a
strigped submarine of stated dimensicns could srobably be moved over
the Trens-3iberism Railroad between stated points providing the pro-
file of the subme rine tepers toward the top as discussed in following
Section (g).*

Discussion

A preliminary snel;sis of aveilable evidenos indicetes thet a
strisped submarine o stated dimensions could ;»robably be moved over the
Trans-Siberisn Railrcoad from Leningred to Viadivostok. 4 definite cone
clusion on this problem, however, cennot be resched without further date
on the profile of the submerine, since the clearsnce dlapram for Soviet
railroads is narrower at the top then at the bottom, In this paper it
hes been sgsumcd that the submearine tapers toward the top of the profile,

{2) 8/Tr has no comment on the design of a cradle to
earry the hull, Whatever the design of such a
oradle, it would have to be pivoted ss indlented
in Beotion (F) of this paper. The 45.72 meter
long submerine could be carried on three 80-%on
cagaclity flat ears, each ebout 16.9 meters long,.*s

*

*% Whils there i no deafinite infomation availeable that the U3IR has
flat cars of exactly this lenpgth, the following evidence indiassntes
that 1t does: OGudok of 2 August 19561 regorted that the Dnenrodz-
herzhinsk ol nt was producing new 60-ton {lat sars two mebters longer
than earlier aodels, The standard 60-ton Bt car of the USER ia
14.9 meters long over t‘rm bui'fers

APProNesEDE Rejeass TN0NIMRts CIAGBRITS TR LT VLN N TN 00t 1646 retors.
Three cers of 16.9 meters le 14 =coo: o:ia.*fa s totel lemgth of
50.7 metors, 4
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(b) & (6) The perniasible axle loading would not be
exceaded sven if weight of the sulmarine were carried
entirely on only two of the three flat oars, Asnuming
that the 18.0 meter long cars have » tsre of 25 tons
(the standard 14,9 meter leng flat car hes a 22,0
tontare), and that the 100 ton submsrine would be
supgorted on the two end oars, eash of the two cars
would have & groes weizht of 76 tona, The per-
sissibls axle load per running meter of treck is
6.5 tons snd 8,0 tons on some reconstructed sectors
{K.V, Kezlmirov, "Vagony-tsisterny,” Moscow, 1980)
which when multiplied by 18,9 meters pgives e naxlmum
permissible gross load of 110 tons per oar, T™is
is considersbly sbove the gross load of 76 tons .er
oar required to move the submarine, andwould dave &
oonsiderable margin for the weiht of pivots, oradles,
and other supporis.

{(d) No comments,

(e) 8/Tr has no readily mveilable information on the
pinimum rsdii of curvature in Leningrad, It would
be necessary to stud; large scale m ps and asrial
photographs to deternins whether the gharpest eurve
in the eoity is greater than that found on the Trans-
Siberisn railroad, While i% is quite likely that
thig is the case, the spacing between track centers
at stetions is probably 5.5 meters (Zheleznodorozhnyy
Transport, No, 7, 1947}, compared with » spaoing of
4,) meters between stations, It is posaidisthet this
wider spacing is mlso found on curves within cities
on sections of trsck outside the station areas,

(£) The Trans-Siberisn railroad is believed %o have &
minimum radius of curmature of5°28' or about 108D feet
radius per ohord of 100 fest (Engineering, 18 November
1904, p. 687), Assuming that this maximum ourvature
sccurs in either a single tracke d cut or tunnel, and
with a meximum olearsnce of 4.9 meters (as shown in
Section g), thers would be suffiolent clearsnce to
move the 46,72 meter long submerine around the curve
as shown in Tab A, If the minimum radius of curva-
ture sccurs in & double tracke d tunnel or ocub, there
is even grester olearance, The locatlon of the two
»ivots on which to secure the sulmerine i found et
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the intersection of the center line of the track
with the center line of the submarine {sce Tab A),
The ends and centers of the submerine could be supw
vorted on transverse beems greased to pe rzit the
novement of the cars benesth the rigld submarine,

(g) The profile of the sulmarine :ight present diffi-
culties because the clearance profile of Seviet
railroads may not be large enough to accon-odate
the top of the submarine unless it is tapered. The
Soviet 2-5 profile is found on lines built since
1926, and on lines which werae double itracked before
1928, The latter category includes the Trens-
Siberien railroad {CIA, FDB Translation 150,
"Loading Gauges of Railrveds in Cerman-Ocoupled
Russien Territory”, 28 June 1948). The 2-8 profile
has the following dimensions:

Width: 4.8 meters, at nid-level of car; 2.04 mulers, at f‘*—’f‘—&‘
Height from top of rails: 6.4 meters ’ J’F‘ %

Following were the maxinmum dimensions pernitted in
1946 for eq.ipunent shipped in boxes whioh were to be
transgorted on USSR raillrom ds:

Width: 3,25 meters, at basse of box
1.238 neters, at top of box

Height of box: 4.0 meters

Length: 13,0 :eters

If a box had dimensions excesding these, s;proval had
to be obtained from the Sovie t Governcent Purchasing
25X1A2g comission [ . ©---
is, however, no informaition avallable Lo indieate the
maximum dimensions of a shirment whioh would have been
a.proved by this Comnission, It is likely thet the
maximum permissible dimensions wuld have egualled
those for the greatest width of car yermiasible eon
lines with 2-3 profiled (CIA, FOB Translation 160):

Width: 3,6 meters, at mid-level of car

2,1 meters, at top of car
Height frem top of rails: 5.8 meters
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A gomparison of the dimensions of the submarine
with the last listing indlocstes that the sub-
narine would be 0,08 mebters wider than the maximum
vermissible car width, This would cause no major
problen becsuse the normal distence betweon centers
of adjoining double tracks is 4,1 neters. Assuning
the top of the {lat car to be 1.08 meters above the
level of the rails, and coulning 1t with the eub-
marine's height of 4,26 meters, gives & totazl height
of 5,32 meters from the top of the railes, Thina
would be 0.02 meters higher than the maximum per-
wissible heizht of a freight car., The top of the
subse rine could not greatly exceed the 2,1 moters
width at the top of the car which is shown mbove.

(h) Tis lerge rigid object would probably travel in &
speoinl trein, and would have to be noved at very
low speeds within citle s, in station areas, across
bridges, snd in nounteinous regions. This would
undoubtedly retard the eastbound flow of traffie
on the Trans-8iberian rallrosd during ths time the
submarine was moving from Omsk to Vie divostok. A
study of the ei'feot of such a moverent is not
poesible within the slloted tLime for this response,
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